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Background: In most resource poor countries, particularly sub-Saharan Africa, modern contraceptive use and
prevalence is unusually low and fertility is very high resulting in rapid population growth and high maternal
mortality and morbidity. Current evidence shows slow progress in expanding the use of contraceptives by women
of low socioeconomic status and insufficient financial commitment to family planning programs. We examined
gaps and trends in modern contraceptive use and fertility within different socio-demographic subgroups in Ghana
between 1988 and 2008.
Methods: We constructed a database using the Women’s Questionnaire from the Ghana Demographic and Health
Survey (GDHS) 1988, 1993, 1998, 2003 and 2008. We applied regression-based Total Attributable Fraction (TAF); we
also calculated the Relative and Slope Indices of Inequality (RII and SII) to complement the TAF in our investigation.
Results: Equality in use of modern contraceptives increased from 1988 to 2008. In contrast, inequality in fertility
rate increased from 1988 to 2008. It was also found that rural–urban residence gap in the use of modern
contraceptive methods had almost disappeared in 2008, while education and income related inequalities remained.
Conclusions: One obvious observation is that the discrepancy between equality in use of contraceptives and
equality in fertility must be addressed in a future revision of policies related to family planning. Otherwise this could
be a major obstacle for attaining further progress in achieving the Millennium Development Goal (MDG) 5. More
research into the causes of the unfortunate discrepancy is urgently needed. There still exist significant education
and income related inequalities in both parameters that need appropriate action.Introduction
Since the introduction of Millennium Development Goal
5 (MDG 5), the global community has seen some posi-
tive trends in maternal health, however changes are
unevenly distributed [1-4]. Current evidence shows slow
progress in expanding the use of contraceptives by
women of low socioeconomic status [1] and insufficient
financial commitment to family planning programs [5].
Modern contraception has played a key role in reducing
the world’s total fertility rate, especially in developing
countries [6-8]. Facilitating access to modern contracep-
tives for women with unmet needs for family planning
has the potential benefit of improving maternal and* Correspondence: benedict_oppong.asamoah@med.lu.se
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reproduction in any medium, provided the orchild health and reducing mortalities [9-13] by lowering
the annual number of unintended pregnancies [5]. How-
ever, differences exist in contraceptive use trends between
and within countries [14], and this calls for examining
country specific trends to guide local policy makers and
interventionists on proper policies, resource allocations,
and interventions that take into account the unmet needs
of the most vulnerable women [15].
Inequity in health exists when people are unfairly
deprived of the resources they need to maintain good
health or protect themselves from unwanted or undesi-
rable conditions [7]. The WHO commission on social
determinants of health has redefined the unfair diffe-
rences within and between groups as social injustice,
which carries along with it moral implications. [16]. It is
only through the equity lens that we can observe
whether certain strata of the population, such as poor,al Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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cational background, are being deprived of the family
planning resources needed to avoid unwanted pregnan-
cies. However, the equity concept needs to be applied
more cautiously when examining reproduction and the
role of contraception compared to other health interven-
tions [7]. Many existing studies that have examined
health inequality within a population have only consid-
ered the wealth dimension [17,18]; however, this singular
stratification is inappropriate. Studies that investigate
inequality in health should examine the multiple dimen-
sions of inequality that exist within countries such as
age, residence (rural or urban), gender, marital status
and educational level [17] based on the different human
rights challenges, policy needs, and opportunities within
a country. This is because the health gaps between these
groups may be as significant as the gap between the rich
and poor [17].
In most resource poor countries, particularly sub-
Saharan Africa, modern contraceptive use and preva-
lence is especially low and fertility is very high resulting
in rapid population growth and high maternal and child
mortality and morbidity [11,12,19,20]. In sub-Saharan
Africa, the trend in contraceptive use is divergent
[17,21,22]. A study by Creanga et al. compared two
Demographic and Health Surveys (DHS) in 13 sub-
Saharan African countries. They reported a decrease in
wealth-related inequalities in the met need for contra-
ception in some countries and an increase in others. In a
similar manner, it was found that contraceptive use in
general increased substantially in Ethiopia, Madagascar,
Mozambique, Namibia and Zambia attributable to the
increased uptake of short-term contraceptive methods
while there was a marginal decline in Malawi, Senegal
and Uganda. Also, the increase in use of long-term
contraceptive methods was almost negligible, and five
countries (Cameroon, Kenya, Mozambique, Rwanda and
Senegal) experienced a reversal trend in use [14]. Duff
Gillespie et al. studying data from 41 developing coun-
tries found the poorest quintile had a total fertility rate
of 6, twice as high as that found in the wealthiest
quintile. They suggest that reducing inequality in access
to modern contraception will also reduce the inequality
in fertility [7]. Hotchkiss and colleagues observed that
the increased role of the private commercial sector in
supplying modern contraceptives in Nigeria, Uganda,
Bangladesh and Indonesia resulted in reduced inequality
in modern contraceptive prevalence rates over time [23].
Ghana was one of the first countries in sub-Saharan
Africa to adopt an explicit and comprehensive population
policy in 1969 [24]. As a result, the Ghana National Family
Planning Programme was launched in May 1970. The
major focus was to lower the high rate of population
growth and to facilitate economic growth. Unfortunatelythe programme achieved poor success; this is attributed to
the provider-focused delivery strategy, coupled with poor
institutional coordination [25]. The policy was revised in
1994 with the following goals: to reduce the total fertility
rate (TFR) from 5.5 to 5.0 by the year 2000, to 4.0 by
2010, and to 3.0 by 2020 through increased contraceptive
use; to increase the modern contraceptive prevalence rate
to 28% in 2010 and 50% in 2020; and to achieve a
minimum birth spacing of at least 2 years for all births by
2020 [26].
Results from the women’s health survey conducted in
the capital city of Ghana, Accra, in 2003 found that
women’s education status was significantly associated
with the odds of currently or ever using contraception
[27]. Evidence from the Ghana Demographic and Health
Survey (GDHS) 2008 indicates that there is almost
universal knowledge of some form of contraceptive
method, with 98% of all women and 99% of all men
knowing at least one method of contraception. The use
of modern methods of contraception increased more
than three fold (from 5% to 17%) between 1988 and
2008, and in the same period Ghana’s TFR dropped from
6.4 to 4.0, putting Ghana among the lowest countries in
sub-Saharan Africa [28]. These positive trends raise the
question of equality: do all sub-populations in Ghana
have equal access to modern contraceptives? Are some
sub-populations deprived from accessing effective mod-
ern contraception? Is the inequality gap in the use of
modern contraceptives, and fertility as a related out-
come, increasing or decreasing in the population? This
crucial knowledge is lacking from previous studies on
modern contraception and fertility in Ghana. These are
the questions that this current research seeks to address
by examining the gaps, trends and patterns in modern
contraceptive use and fertility within different socio-
demographic subgroups in Ghana from 1988 to 2008.
Methodology
Data Collection
We constructed a database using data from the Ghana
Demographic and Health Survey 1988, 1993, 1998, 2003
and 2008 carried out by the Ghana Statistical Service
and the Ghana Health Service. These surveys employed
standard DHS questionnaires and techniques for data
collection. All eligible women aged 15–49 were inter-
viewed with the Women’s Questionnaire. Eligible women
were defined as all women aged 15–49 who stayed in a se-
lected household the night before the interview, irrespect-
ive of whether they were usual residents in the household
or not. The Women’s Questionnaire was used to collect
information on the following topics: respondent’s back-
ground characteristics; reproductive history; contraceptive
knowledge and use; antenatal, delivery and postnatal care;
infant feeding practices; child immunization and health;
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planning; husband’s background characteristics; women’s
work; knowledge of HIV/AIDS and STDs; as well as
anthropometric measurements of children and mothers.




Two outcome variables were used to assess the trend in
family planning use.
1. Non-use of modern contraceptive methods. This
variable was generated from the response to the
question “ever used any method of family planning?”
The responses were dichotomized into: ‘ever used
modern method of contraception’ and ‘never used
any modern method of contraception’. When a
woman also used a traditional method, she was put
into the first category.
2. Fertility rate. This variable was generated from
response to the question that assessed the total
number of children a woman had ever given
birth to. The responses were re-categorized as:
a) low fertility rate: having less than 4 live births
and b) high fertility rate: having 4 or more live
births.
Independent variables
The socio-demographic variables used in this study were
as follows:
1. Maternal age. This variable was categorized into
three age groups (less than 25, 25–34 and 35 or
more)
2. Educational level. This was classified in four
categories:a. Never attended school (women who confirmed
having no formal education)
b. Basic education (women with some level of
formal education not exceeding nine years,
including those with primary, middle school, or
lower secondary school education)
c. Senior high school (women with up to 12 years of
formal education or those whose education ended
at the upper secondary school level)
d. Tertiary or higher education (women who
completed at least 15 years of formal education,
including those with college, polytechnic, or
university level studies)3. Residence. Residence was coded as either urban or
rural4. Current marital status. Current marital status was
classified in two categories:
a. Single (women who had never married, or were
separated, divorced, or widowed at the time of
the interview)
b. Married (women who were married or living with
a partner at the time of the interview)5. Income level. Income level was calculated based on
the yearly earnings of the respondents. This variable
was originally categorized into 5 quintiles (poorest,
poorer, middle, richer, richest) according to the
Ghana Demographic and Health Survey. They were
later ranked into 3 groups: low income, average
income and high income using the fractional rank
function in SPSS.
Statistical methods and analysis
Measures of Inequality
To measure health or health-related inequality in a popula-
tion, there is a choice to use either the relative or absolute
measure or both. Two frequently cited articles written by
economists [29] and social epidemiologists [30] discuss
both relative and absolute measures of inequality and arrive
at complex measures argued to capture socioeconomic
differences in health best [31]. Mackenbach and Kunst [30],
while agreeing with Wagstaff et al.’s [29] choices (Concen-
tration Index, Relative Index of Inequality and Slope Index
of Inequality) as appropriate measures of health-related
inequalities, also recommend other simple measures, such
as the prevalence differences, and more sophisticated mea-
sures, such as regression based population attributable risk.
They argue for and recommend the use of simple measures
of inequality in health as well as methodologically more
refined measures to complement each other. The theore-
tical foundations of both Kunst and Mackenbach’s Relative
Index of Inequality, while accepted by several publications,
have faced considerable criticism by the epidemiological
community. Also, recent studies have stressed that relative
measures of inequality need to be complemented by mea-
sures of absolute health inequalities such as prevalence
differences and slope index of inequality [31].
In this current study, we mainly applied regression-
based Total Attributable Fraction (TAF) [32] which we
consider more robust in measuring inequalities in
health. We also calculated the Relative and Slope Indices
of Inequality (RII and SII) to complement the TAF. The
statistical software IBM SPSS Statistics 20 and Microsoft
Excel were used for analysis.
Total Attributable Fraction (TAF) TAF represents the
proportion of the outcome that would not exist if all
women had the same prevalence as those with highest
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is a causal pathway between socioeconomic status and
the outcome variable. The attributable fraction was
calculated using the formula AF = (OR − 1)/OR, where
OR is the adjusted odds ratio generated from the logistic
regression analysis. Total attributable fraction (TAF) was
calculated as follows: TAF = ∑ (sTAF) = ∑ AFi * Pi where
AFi is the attributable fraction for the outcome variable
for a specific stratum and Pi represents the proportion
of all cases that fall in this stratum. The Product of AFi
and Pi represents the stratum-specific Total Attributable
Fraction (sTAF), and ∑ (sTAF) indicates the summation
of all the strata-specific calculations, referred to as the
overall TAF. For those with the highest level of educa-
tion, the AF and sTAF are by definition zero.
Relative Index of Inequality (RII) The extent of
inequality is easier to interpret when it is expressed as
Relative Index of Inequality, defined by Mackenbach and
Kunst. However, when using a categorical outcome, the
Relative Index of Inequality is based on odds ratio, ma-
king its interpretation more complex. This conflicts with
our desire to express the magnitude of inequalities in
concrete terms that can be understood and interpreted
by a broad audience. We therefore applied a more
refined method of calculating Relative Index of Inequality
proposed by Koolman and colleagues which is based on
relative risk rather than odds ratio [31,33]. This method
used estimates derived from the logistic regression to
compute relative risks between rural and urban residence,
and relative indices of inequality based on ranking all
individuals according to income and education. Highest
educational level was converted to a numerical measure
by ranking it between 0 and 1. The ranked education and
income variables were then entered into a logistic regres-
sion model as a continuous covariate with ‘never used any
modern method of contraception’ or ‘four or more live
births’ as the outcome. Additional adjustment was made
for age, marital status and rural/urban residence status.
The procedure for computing the RII [31] was as
follows:
1. Estimate the logistic regression and retain its
coefficients.
2. Predict the outcome for each group while fixing the
category of interest at one.
3. Repeat step 2 but now fixing the dummy or rank at
zero.
4. Divide the average outcome of step 2 by the average
outcome of step 3.
For dichotomous variables (rural/urban residence
status), this produces relative risk (interpreted like the RII)
directly comparable to the odds ratio produced by thelogistic regression. For ranked variables (education and
income level) the above procedure produces a relative
index of inequality based on relative risk and can be
interpreted as the relative risk of each individual reporting
an outcome had she moved from the very highest to the
very lowest rank.
Slope Index of Inequality (SII) To obtain the SII, the
result from step 3 above is subtracted from those of
step 2. The SII can be interpreted as the absolute diffe-
rence in the probability of reporting an event between
the group/person with the lowest rank and the highest
rank.
Results
The number of respondents to the Women’s Question-
naire and response rates were 4488 (response rate 98%) in
1988, 4562 (response rate 96%) in 1993, 4843 (response
rate 97%) in 1998, 5691 (response rate 96%) in 2003 and
4916 (response rate 97%) in 2008. About one third of the
women had high fertility rates in 1988 and this proportion
decreased gradually but consistently over the 20 years
period. During the same period, there was a parallel
decrease in non-use of modern contraceptive methods
(Table 1).
Within the 20-year period, the prevalence of non-use of
modern contraceptive methods decreased, although un-
equally among all socio-demographic subgroups. Among
women with no- and basic educational levels, the decrease
in prevalence of non-use of modern contraceptive
methods were more pronounced compared to those with
secondary and higher educational levels. Within the in-
come bracket, women with average income levels had the
highest reduction in the prevalence of non-use of modern
contraceptive methods (a prevalence difference of 18.2%),
followed by those with low income (a prevalence differ-
ence of 14.5%) and high income levels (a prevalence
difference of 11.0%) (Table 2).
The strength of association generally decreased for
residence status, all levels of income and all levels of
education with the exception of secondary education
that recorded a slight increase.
From 1988 to 2008, there was a general decrease in the
prevalence of high fertility within all socio-demographic
subgroups, with the exception of women with no educa-
tion who recorded no decrease in prevalence over the
same period. Women in the higher education category
recorded the highest prevalence reduction from 32.5% to
8.8% (a prevalence difference of 24.0%). Rural women
recorded a decrease in prevalence of 4.7% whereas urban
women recorded a decrease in prevalence of 13.3% over
the same period. In the income level group, women with
high income (top category) had the highest reduction
in the prevalence of high fertility rate (a prevalence
Table 1 Socio-demographic characteristics, fertility rate and modern contraceptive use and valid per cent (%) among
Ghanaian women 15–49 years from 1988 to 2008 presented in 5 years intervals
Variables Year
1988 1993 1998 2003 2008
Age
<25 1716(38.2) 1632(35.8) 1776(36.7) 2110(37.1) 1906(38.8)
25-34 1511(33.7) 1588(34.8) 1518(31.3) 1784(31.3) 1453(29.6)
35+ 1261(28.1) 1342(29.4) 1549(32.0) 1797(31.6) 1557(31.7)
Total 4488 4562 4843 5691 4916
Residence
Urban 1523(33.9) 1720(37.7) 1585(32.7) 2374(41.7) 2162(44.0)
Rural 2965(66.1) 2842 (62.3) 3258(67.3) 3317(58.3) 2754(56.0)
Total 4488 4562 4843 5691 4916
Educational level
Never attended 1783(39.7) 1597(35.0) 1737(35.9) 1917(33.7) 1243(25.3)
Basic education 2369(52.8) 2497(54.7) 2636(54.4) 3156(55.5) 2892(58.9)
Secondary 296(6.6) 396(8.7) 365(7.5) 474(8.3) 596(12.1)
Higher 40(0.9) 72(1.6) 105(2.2) 144(2.5) 181(3.7)
Total 4488 4562 4843 5691 4912
Marital status
Married 3156(70.3) 3204(70.2) 3229(66.7) 3694(64.9) 2950(60.0)
Single 1331(29.7) 1358(29.8) 1614(33.3) 1997(35.1) 1966(40.0)
Total 4487 4562 4843 5691 4916
Income level
Low income 909(40.4) 1323(41.4) 2338(41.1) 2010(40.9)
Average income 474(21.1) 630(19.7) 990(17.4) 897(18.2)
High income 868(38.6) 1240(38.8) 2363(41.5) 2009(40.9)
Total 2251 3193 5691 4916
Missing 2237 No data 1650 0 0
Fertility rate
Low (less than 4 live births) 2738(61.0) 2909(63.8) 3201(66.1) 3812(67.0) 3458(70.3)
High (4 or more live births) 1750(39.0) 1653(36.2) 1642(33.9) 1879(33.0) 1458(29.7)
Total 4488 4562 4843 5691 4916
Use of Modern contraceptive method
Ever used a modern method 918(20.5) 1344(29.5) 1424(29.4) 2073(36.4) 2001(40.7)
Never used any modern method 3570(79.5) 3218(70.5) 3419(70.6) 3618(63.6) 2915(59.3)
Total 4488 4562 4843 5691 4916
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income (a prevalence difference of 12.2%) and low income
(a prevalence difference of 10.9%) (Table 3).
The strength of association increased markedly for
women with no formal education, basic education, low
income and average income.
The results generally show a decreasing trend in in-
equalities in non-use of modern contraceptive methods
related to education, income and residence between 1988
and 2008 (Figure 1). Education-related TAF of non-use of
modern contraceptive methods showed a marginal de-
crease (TAF = 0.64 in 1988 and 0.50 in 2008). WhereassTAF for non-use of modern contraceptive methods
decreased for women with no education from 0.38 in
1988 to 0.22 in 2008, that of women with basic education
decreased very slightly from 0.26 to 0.25 over the same
period. Income-related TAF decreased from 0.22 to 0.10
and that of residence decreased from 0.20 to 0.05 between
1988 and 2008. The corresponding Relative and Slope
Indices of Inequality (RII and SII) followed a similar trend
(Table 4).
There was an increasing trend in inequalities in ferti-
lity rates related to education, income and residence
from 1988 to 2008. The overall TAF of high fertility rate for
Table 2 Prevalence, adjusted odds ratio and 95% confidence interval of non-use of modern contraceptive method
according to socio-demographic characteristics among Ghanaian women 15–49 years from 1988 to 2008 presented in
5 years intervals












Urban 1102(72.4) Ref 1047(60.9) Ref 994(62.7) Ref 1369(57.7) Ref 1180(54.6) Ref
Rural 2468(83.2) 1.4(1.2-1.8) 2171(76.4) 1.5(1.3-1.7) 2425(74.4) 1.2(1.0-1.4) 2249(67.8) 1.1(0.9-1.3) 1735(63.0) 1.1(0.9-1.3)
Total 3570 3218 3419 3618 2915
Educational levela
Never attended 1598(89.6) 6.6(3.1-14.2) 1387(86.9) 14.9(8.5-25.6) 1424(82.0) 5.2(3.2-8.5) 1452(75.7) 4.1(2.8-6.0) 856(68.9) 3.9(2.7-5.5)
Basic education 1783(75.3) 2.1(1.0-4.4) 1608(64.4) 3.4(2.0-5.7) 1744(66.2) 2.2(1.3-3.4) 1834(58.1) 1.5(1.0-2.1) 1663(57.5) 1.8(1.3-2.5)
Secondary 174(58.8) 1.1(0.5-2.5) 202(51.0) 2.0(1.1-3.5) 209(57.3) 1.7(1.0-2.9) 265(55.9) 1.2(0.8-1.8) 325(54.5) 1.3(0.9-1.9)
Higher 15(37.5) Ref 21(29.2) Ref 42(40.0) Ref 67(46.5) Ref 69(38.1) Ref
Total 3570 3218 3419 3618 2913
Income levela
Low income 736(81.0) 1.6(1.3-2.0) No data 958(72.4) 1.5(1.2-1.8) 1664(71.2) 1.5(1.2-1.8) 1337(66.5) 1.3(1.1-1.6)
Average income 355(74.9) 1.3(1.0-1.7) 392(62.2) 1.1(0.9-1.3) 629(63.5) 1.2(1.0-1.5) 509(56.7) 1.0(0.8-1.1)
High income 557(64.2) Ref 699(56.4) Ref 1325(56.1) Ref 1069(53.2) Ref
Total 1648 2049 3618 2915
a adjusted for age, marital status and mutually for one another; aOR = adjusted Odds ratio.
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0.78 in 2008 whereas that of income differences increased
from 0 in 1988 to 0.37 in 2008. For residence, the TAF
increased from 0.21 in 1988 to 0.39 in 1998 and then
dropped again to 0.20 in 2008. The related RII and SII forTable 3 Prevalence, adjusted odds ratio and 95% confidence




n (%) aOR(95% CI) n (%) aOR(95% CI) n
Residencea
Urban 509(33.4) Ref 432(25.1) Ref 3
Rural 1241(41.9) 1.4(1.1-1.7) 1221(43.0) 1.9(1.5-2.2) 1
Total 1750 1653 1
Educational levela
Never attended 989(55.5) 4.5(1.8-11.1) 846(53.0) 6.2(3.2-12.1) 8
Basic education 719(30.4) 3.1(1.3-7.5) 739(29.6) 4.3(2.2-8.4) 7
Secondary 29(9.8) 0.6(0.2-1.6) 53(13.4) 1.4(0.7-2.8) 4
Higher 13(32.5) Ref 15(20.8) Ref 1
Total 1750 1653 1
Income levela
Low income 470(51.7) 1.0(0.8-1.3) 5
Average income 202(42.6) 0.8(0.6-1.1) 2
High income 385(44.4) Ref 4
Total 1057 No data 1
a adjusted for age, marital status and mutually for one another; aOR = adjusted Oddshigh fertility increased in line with the TAF patterns
(Table 5).
Figure 1 compares education, income and residence
related inequality trends in non-use of modern con-
traceptives.interval of high fertility rate (4 or more live births)
ian women 15–49 years from 1988 to 2008 presented in
High fertility
1998 2003 2008
(%) aOR(95% CI) n (%) aOR(95% CI) n (%) aOR(95% CI)
70(23.3) Ref 527(22.2) Ref 434(20.1) Ref
272(39.0) 2.0(1.7-2.5) 1352(40.8) 1.1(0.9-1.4) 1024(37.2) 1.4(1.1-1.8)
642 1879 1458
71(50.1) 8.8(4.8-16.2) 986(51.4) 3.8(2.2-6.6) 689(55.4) 7.9(4.3-14.3)
11(27.0) 4.9(2.7-8.8) 828(26.2) 2.7(1.6-4.7) 714(24.7) 3.8(2.1-6.8)
2(11.5) 2.0(1.0-4.0) 42(9.1) 1.0(0.5-1.9) 37(6.2) 1.3(0.7-2.6)
8(17.1) Ref 22(15.3) Ref 16(8.8) Ref
642 1879 1456
95(45.0) 1.1(0.9-1.4) 1033(44.2) 3.0(2.3-4.0) 821(40.8) 2.1(1.6-2.7)
65(42.1) 1.3(1.0-1.7) 365(36.9) 2.4(1.8-3.1) 273(30.4) 1.8(1.4-2.4)
58(36.9) Ref 481(20.4) Ref 364(18.1) Ref
318 1879 1458
ratio.
Total Attributable Fraction by education 
Total Attributable Fraction by income 















Total Attributable Fraction by 
education 
Total Attributable Fraction by 
income 
Total Attributable Fraction by 
residence 
Figure 1 Comparing inequality in non-use of modern contraceptives by education, income and residence in Ghana.
Table 4 Logistic regression-based Attributable Fraction (AF), Stratum-specific Total Attributable Fraction (sTAF), overall
Total Attributable Fraction (TAF), and Relative and Absolute Indices of Inequality (RII and SII) in Non-use of modern
contraceptive method in each stratum from 1988 to 2008 presented in 5 years intervals
Variables Non-use of modern contraceptive method
1988 1993 1998 2003 2008
Residencea
Urban Ref Ref Ref Ref Ref
Rural: AF (sTAF) 0.29(0.20) 0.33(0.22) 0.17(0.12) 0.09(0.06) 0.09(0.05)
Total Attributable Fraction (TAF) 0.20 0.22 0.12 0.06 0.05
Relative Index of Inequality (RII) 1.43 1.47 1.12 1.06 1.05
Slope Index of Inequality (SII) 9.78 8.05 0.89 0.62 0.33
p-value 0.001 <0.001 0.081 0.299 0.355
Educational levela
Never attended: AF (sTAF) 0.85(0.38) 0.93(0.40) 0.81(0.34) 0.76(0.30) 0.74(0.22)
Basic education: AF (sTAF) 0.52(0.26) 0.71(0.36) 0.55(0.28) 0.33(0.17) 0.44(0.25)
Secondary: AF (sTAF) 0.09(0.004) 0.5(0.03) 0.41(0.03) 0.17(0.01) 0.23(0.03)
Higher Ref Ref Ref Ref Ref
Total Attributable Fraction (TAF) 0.64 0.79 0.65 0.48 0.50
Relative Index of Inequality (RII) 11.32 18.86 6.00 6.63 4.55
Slope Index of Inequality (SII) 27.9 21.83 7.09 8.96 5.41
p-value <0.001 <0.001 <0.001 <0.001 <0.001
Income levela
Low income: AF (sTAF) 0.38(0.17) No data 0.33(0.15) 0.33(0.15) 0.23(0.11)
Average income: AF (sTAF) 0.23(0.05) 0.09(0.02) 0.17(0.03) 0
High income Ref Ref Ref Ref
Total Attributable Fraction (TAF) 0.22 0.17 0.18 0.11
Relative Index of Inequality (RII) 2.11 No data 1.89 1.93 1.59
Slope Index of Inequality (SII) 16.12 4.00 5.08 2.58
p-value <0.001 <0.001 <0.001 0.005
a adjusted for age, marital status and mutually for one another.
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Table 5 Logistic regression-based Attributable Fraction (AF), Stratum-specific Total Attributable Fraction (sTAF) and
overall Total Attributable Fraction (TAF) of high fertility rate in each stratum from 1988 to 2008 presented in 5 years
intervals
Variables High fertility rate (4 or more live births)
1988 1993 1998 2003 2008
Residencea
Urban Ref Ref Ref Ref Ref
Rural: AF (sTAF) 0.29(0.21) 0.21 0.47(0.35) 0.35 0.50(0.39) 0.39 0.09(0.06) 0.06 0.29(0.20) 0.20
Total Attributable fraction(TAF)
Relative Index of Inequality (RII) 1.15 1.33 1.33 1.07 1.14
Slope Index of Inequality (SII) 0.54 0.70 0.69 0.49 0.84
p-value 0.006 <0.001 <0.001 0.137 <0.001
Educational levela
Never attended: AF (sTAF) 0.78(0.44) 0.84(0.43) 0.89(0.47) 0.74(0.39) 0.87(0.41)
Basic education: AF (sTAF) 0.68(0.28) 0.77(0.34) 0.80(0.35) 0.63(0.28) 0.74(0.36)
Secondary: AF (sTAF) - 0(−) 0.50(0.01) 0(−) 0.23(0.01)
Higher Ref Ref Ref Ref Ref
Total Attributable fraction (TAF) 0.72 0.77 0.83 0.67 0.78
Relative Index of Inequality (RII) 4.70 3.89 5.60 3.17 7.17
Slope Index of Inequality (SII) 3.24 2.08 2.30 4.82 5.89
p-value <0.001 <0.001 <0.001 <0.001 <0.001
Income levela
Low income: AF (sTAF) 0(−) No data 0.09(0.04) 0.67(0.37) 0.52(0.29)
Average income: AF (sTAF) - 0.23(0.05) 0.58(0.11) 0.44(0.08)
High income Ref Ref Ref Ref
Total Attributable fraction(TAF) 0 0.09 0.48 0.37
Relative Index of Inequality (RII) 1.09 1.29 5.95 3.52
Slope Index of Inequality (SII) 0.33 0.63 5.86 4.90
p-value 0.701 0.176 <0.001 <0.001
a adjusted for age, marital status and mutually for one another.
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modern contraceptives and fertility rate from 1988 to 2008.
Figure 3 provides an estimation of the implications of
abolishing socioeconomic status related-inequalities in
non-use of modern contraceptives in Ghana according
to the current estimate.
Discussion
Summary of main results
The most important finding of this study was the obser-
vation that there has been a development towards equa-
lity in use of modern contraceptives, which is not
mirrored in a similar trend in fertility (Figure 2).
Contrary to the decreasing inequality trend observed in
the use of modern contraceptives, this study showed an
increasing trend in inequality in fertility rate related to
education, income, and residence from 1988 to 2008. It
is notable that the rural–urban residence gap in the use
of modern contraceptive methods almost disappeared in
2008, while education and income related inequalities in
the use of modern contraceptives still remained. Therewas also a consistent overall decrease in the prevalence
of non-use of modern contraceptive methods among
Ghanaian women, although it was unequally distributed
among women with different socio-demographic back-
grounds. During the same period (1988–2008), there
was a parallel decrease in the proportion of Ghanaian
women who had high fertility rate that was gradual but
consistent over the period.
Education-related inequalities in modern contraceptive
use and fertility rate
It is essential to note that the overall increase in preva-
lence of modern contraceptive use observed between
1988 and 2008 was accompanied by a parallel decrease
in the prevalence of high fertility rate over the same
period. This corroborates findings from previous re-
search on the essential role modern contraceptives play
in fertility control [34]. Despite the reduced inequality in
modern contraceptive use, our study also showed that
inequality in fertility rate had increased over the 20 years
period. This runs contrary to findings from Gillespie
Figure 2 Inequality trends in non-use of modern contraceptives and fertility rate in Ghana between 1988 and 2008.
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access to modern contraception will also reduce inequa-
lity in fertility [7].
Women with no formal schooling and basic education
recorded a dramatic increase in the prevalence of mo-
dern contraceptive use. This widespread increase, seen
in women of low educational backgrounds, is reflected
in the sharp decrease in education-related inequality in
modern contraceptive use between 1988 and 2008.
Incidentally, this did not result in fertility decline within
this group. Rather, a remarkable decline in fertility rate
occurred in the highly educated women among whom
contraceptive prevalence did not change much during
the study period. A previous study conducted in Ghana
between 1988 and 1998 found a moderate shift from0.0% 1
Current estimate 
Abolishing only residence-related inequalities 
Abolishing only income-related inequalities 
If all women had at least basic education 
If all women had at least secondary education 
Abolishing education, income and residence related 
inequalities 
P
Figure 3 Implications of abolishing socioeconomic status related inequsing contraception to space pregnancies to its use for
limiting childbirths, however they did not investigate
differences within subgroups [34]. It is possible that
women of different educational levels may use modern
contraceptives for different reasons, be it for limiting or
spacing childbirth. It can also be explained by the fact
that women exposed to different levels of education may
have different fertility preferences irrespective of their
access to modern contraceptives. It may also be due to
lack of access to information and services to prevent
high-risk births which carries along with it moral impli-
cations in the case of unwanted fertility [7]. While
fertility control can be enhanced by making modern
contraceptives available and accessible to women [35],






0.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 
revalence of non-use of modern contraception 
ualities in non-use of modern contraceptives in Ghana in 2008.
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instance, highly educated women may have fewer chil-
dren compared to less educated or illiterate women
because of higher engagement and responsibilities in
their professional careers [36] or during their education.
In addition, method effectiveness could also play a role
in the discrepancy between increased use of modern
contraceptives and the unequal drop in fertility. Women
with higher education may be more likely to choose
more effective hormonal/long term methods whereas
those with lower education may use more well-known
/less effective methods like pills and condoms, both of
which are classified as modern methods.
On aggregate, it is appreciable that the inequality gap
in access to modern contraceptive methods by Ghanaian
women decreased between 1988 and 2008 (Figure 1).
That said, it is imperative to tackle the discrepancies that
still exist between women with different educational
attainments in Ghana with respect to their contraceptive
use and fertility rate. From Table 3, it can be observed
that low education is a significant predictor of high
fertility rate and the strength of association doubles
between 1988 and 2008. More so, the overall TAF for
education increased within the same period from 0.72 to
0.78 indicating that in 2008 about 78% of women with a
high fertility rate in Ghana would not have existed if all
the women had education up to even secondary school
level. It can be observed from Tables 4 and 5 that
women with up to basic level of education were the sole
contributors of the TAF for non-use of modern contra-
ceptives and high fertility related to educational level dif-
ferences. This implies that it has become more necessary
now than ever to specifically address the needs of
women with low education if there is to be real progress
in target 5B of MDG 5, which aims to achieve universal
access to reproductive health. This raises an issue of
necessity for Ghana and other sub-Saharan African
countries to look beyond MDG 2 (universal basic educa-
tion). The attainment of universal basic education,
according to current strategies and programs, will not
necessarily lead to universal access and use of modern
contraceptives with the potential outcome of lowering
fertility rates in Ghana. Targeted programmes and pol-
icies on modern contraceptive use should be introduced
that will specifically target the contraceptive needs of
women with up to basic level of education [37]. This will
help in addressing the education-related inequality gap
that still exists in the use of modern contraceptive
methods and fertility rates among Ghanaian women.
Income-related inequalities in modern contraceptive use
and fertility rate
Income-related inequality in the use of modern contra-
ceptive methods has also reduced whereas that offertility rate has increased. The reduced inequality in
modern contraceptive use can partly be attributed to the
availability of cost effective options over the years.
Therefore, many more women in the low-income
bracket in Ghana are able to afford the cost of modern
contraceptives currently compared to previous years. For
example, in 1988, 2.1% of the women gave high cost as
the reason for non-use of contraception compared to
only 0.7% in 2008 [38,39]. It is notable however that
from 1988 to 1998, there were no significant differences
in fertility rate between low, middle and high-income
women. The differences became obvious and significant
only after 1998 (Table 3). Between 1988 and 2008, the
TAF for high fertility increased from 0 to 0.37 indicating
that in 1988, if all Ghanaian women had the highest
income level, it would not have made any difference in
fertility rate. But currently (in 2008) about 37% of high
fertility cases would not exist if all Ghanaian women
were in the top income category. In Creanga et al.’s
study looking at African women, it was found that
women in the richest wealth quintile were more likely
than those in the poorest wealth quintile to use long-
term contraception after adjusting for fertility intentions.
Long-term methods are more expensive and usually
used to limit childbearing while short-term methods are
normally suited for delaying but not forfeiting childbea-
ring [14]. This may possibly provide a clue as to why
income-related inequality in modern contraceptive use is
decreasing against the increasing income-related in-
equality in fertility.
Residence-related inequalities in modern contraceptive
use and fertility rate
The downward trend observed in rural–urban residence
related inequality in modern contraceptive use was very
intriguing (Table 4). This is an indication that Ghana has
progressed very well in reducing rural–urban inequalities
in modern contraceptive use to almost zero. Much of
the inequality in use that still exists among Ghanaian
women is related to education rather than residence or
income level. About 50% of non-use of modern contra-
ceptives will be eliminated assuming every woman in
Ghana is educated to secondary school level or higher,
while only 5% of non-use will be eliminated if every
woman in Ghana lived in an urban setting and only 11%
if income differences were resolved (Figure 3). Again,
this huge progress made towards equality in use of
modern contraceptives did not translate into equality in
fertility rate.
Study limitations
A higher maternal mortality rate among women in low
socioeconomic groups in the investigated population
would bias the results towards the null. Thus, there is a
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method, since women who died before the interviews
were excluded. If true, this method would most likely
bias a “true” situation of higher fertility rates among
lower socioeconomic groups towards the null. In other
words, the true measure of inequality in fertility rate
might have probably been underestimated. On the other
hand, this is not expected to grossly affect the results of
this study on aggregate since this is a trend analysis and
its impact on change over time is minimal. That effect,
even if present, will be considerably low since the life-
time risk of maternal death in Ghana is around 1.5%.
Moreover, since infant and under-5 mortality is consi-
derably higher among groups with low socioeconomic
status, underestimation of high fertility in this group was
eliminated by defining fertility based on the number of
children a women ever had instead on the number of
living children a woman had at the time of the
interview.
There were high numbers of missing data on income
in 1988 and 1998, and there was no data in 1993. This
could have a probable effect on estimation of income re-
lated inequalities for 1988 and 1998 and also made it
not possible to estimate the income related inequalities
in year 1993. However, comparing the percentage distri-
bution of income for 1988, 2003, and 2008, suggest that
there is a fair distribution of women within the different
income groups and that the overall effect of the missing
data on the income-related inequality estimation will be
minimal.
The current findings do not differentiate type of modern
contraceptive which could possibly offer an evidence-
based explanation for the discrepancy found in contracep-
tive use and fertility trends.
Conclusion
One obvious observation is that the discrepancy between
equality in use of contraceptives and equality in fertility
must be taken very seriously and addressed in a future
revision of relevant policy. Otherwise this could be a
major obstacle for attaining further progress in achieving
MDG 5. More research into the causes of the unfortu-
nate discrepancy is urgently needed.
Our findings also indicate there still exists significant
education and income related inequalities in both vari-
ables that need appropriate action if real progress is to
be made in MDG 5B. The trends indicate that much of
the inequality in the use of modern contraceptive
methods that still exist among Ghanaian women is re-
lated to education rather than residence or income level
and women with up to basic educational level are the
most disadvantaged. Targeted programmes and policies
on modern contraceptive use should be introduced in
Ghana that will specifically focus on the contraceptiveneeds of women with up to basic level of education.
Finally, education on fertility and modern methods of
contraception should be taught in the basic schools in
Ghana.
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